Converting human pluripotent stem cells to neural tissue and neurons to model neurodegeneration.
Human embryonic stem cells (hESCs) and the related induced pluripotent stem cells (hiPSCs) have attracted considerable attention since they can provide an unlimited source of many different tissue types. One challenge of using pluripotent cells is directing their broad differentiation potential into one specific tissue or cell fate. The cell fate choices of extraembryonic, endoderm, mesoderm, and ectoderm (including neural) lineages represent the earliest decisions. We found that pluripotent cells efficiently neuralize by blocking the signaling pathways required for alternative cell fate decisions. In this chapter, we detail methods to direct hESCs or hiPSCs into early neural cells and subsequently postmitotic neurons.